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A B S T R A C T

Purpose
The 21-gene breast cancer assay recurrence score (RS) is widely used for assessing recurrence
risk and predicting chemotherapy benefit in patients with estrogen receptor (ER) –positive breast
cancer. Pathologic and clinical factors such as tumor size, grade, and patient age also provide
independent prognostic utility. We developed a formal integration of these measures and
evaluated its prognostic and predictive value.

Patients and Methods
From the National Surgical Adjuvant Breast and Bowel (NSABP) B-14 and translational research
cohort of the Arimidex, Tamoxifen Alone or in Combination (TransATAC) studies, we included
patients who received hormonal monotherapy, had ER-positive tumors, and RS and traditional
clinicopathologic factors assessed (647 and 1,088, respectively). Individual patient risk assess-
ments from separate Cox models were combined using meta-analysis to form an RS-pathology-
clinical (RSPC) assessment of distant recurrence risk. Risk assessments by RS and RSPC were
compared in node-negative (N0) patients. RSPC was compared with RS for predicting chemother-
apy benefit in NSABP B-20.

Results
RSPC had significantly more prognostic value for distant recurrence than did RS (P � .001) and showed
better separation of risk in the study population. RSPC classified fewer patients as intermediate risk
(17.8% v 26.7%, P � .001) and more patients as lower risk (63.8% v 54.2%, P � .001) than did RS
among 1,444 N0 ER-positive patients. In B-20, the interaction of RSPC with chemotherapy was not
statistically significant (P � .10), in contrast to the previously reported significant interaction of RS with
chemotherapy (P � .037).

Conclusion
RSPC refines the assessment of distant recurrence risk and reduces the number of patients
classified as intermediate risk. Adding clinicopathologic measures did not seem to enhance the
value of RS alone nor the individual biology RS identifies in predicting chemotherapy benefit.

J Clin Oncol 29:4365-4372. © 2011 by American Society of Clinical Oncology

INTRODUCTION

Validated prognostic and predictive factors cur-
rently play an important role in treatment planning
for patients with early-stage breast cancer.1 Impor-
tant traditional clinicopathologic measures such
as nodal status, tumor size, tumor grade, and pa-
tient age have been used for many years in clini-
cal practice.1-3

Recently, multiple studies in more than 4,000
patients have led to the development and validation

of the 21-gene reverse transcriptase polymerase
chain reaction assay, Oncotype DX (Genomic
Health, Redwood City, CA). The Oncotype DX re-
currence score (RS) has been shown to indepen-
dently predict risk of distant recurrence and also the
magnitude of chemotherapy benefit in patients with
estrogen receptor (ER) –positive, tamoxifen-treated
breast cancer.4-9

The RS assay was initially validated as a predic-
tor of risk of distant recurrence in ER-positive hor-
monal therapy–treated early-stage breast cancer in
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the National Surgical Adjuvant Breast and Bowel Project (NSABP)
B-14 study and, more recently, in the translational research cohort
within the Arimidex, Tamoxifen Alone or in Combination (ATAC)
trial (TransATAC) study.4,9 Weak or moderate correlations between
RSandtraditionalmeasureshavebeenreportedinmultiplestudies.5-7,9-11

RS cannot be predicted from traditional measures, and vice versa.
Both RS and traditional measures provide independent prognostic
information not contained in each other.7,9,10

RS was shown to be predictive of chemotherapy benefit in 651
patients with available tumor blocks from the NSABP B-20 study,
which randomly assigned patients with N0, ER-positive breast cancer
to therapy with tamoxifen alone; methotrexate, fluorouracil, and ta-
moxifen; or cyclophosphamide, methotrexate, fluorouracil, and ta-
moxifen.5 However, in NSABP B-20 and other studies, tumor size and
tumor grade have not been shown to be predictive of chemothera-
py benefit.5,12

The published American Society of Clinical Oncology and Na-
tional Comprehensive Cancer Network guidelines include both tradi-
tional measures and RS in treatment planning.1,2 In clinical practice,
physicians currently combine RS with pathology and clinical mea-
sures subjectively, on the basis of individual experience. As a next
logical step, we developed a formal integration of RS and traditional
pathology and clinical measures and evaluated its prognostic and
predictive value.

PATIENTS AND METHODS

The criteria for patient inclusion and the statistical methods were specified in
advance. The inclusion criteria and methodology for the NSABP B-14 and
TransATAC validation studies of RS have been described previously.4,9 Pa-
tients from these validation studies were included in the meta-analysis calcu-
lations if they also had ER-positive disease by the Oncotype DX assay (ER
expression � 6.5) and the tumor grade, tumor size, and age of the patient were
known. TransATAC included the tamoxifen and anastrozole monotherapy
arms of ATAC, but not the combination arm.9 The TransATAC patients
treated with anastrozole and those with node-positive disease were included
because the relation of RS, tumor grade, tumor size, and patient age to the risk
of distant recurrence did not depend on hormonal therapy or nodal status.9

The study databases were located at the NSABP Biostatistical Center at the
University of Pittsburgh, Pittsburgh, PA, and the TransATAC data center at
Queen Mary University of London and remained separate throughout
the study.

Predictive Variables and Primary End Point

RS, assessed on a scale from 0 to 100, and patient age at the time of
surgery were used as continuous variables. Histologic tumor grade was used as
assessed by a single central laboratory breast cancer pathologist in each study.
Tumor size was used as a continuous variable and was prespecified to be
truncated at 0.5 cm and 5 cm to avoid undue influence on the model fit from
exceptionally large or small tumors. The prespecified end point was time to
first distant recurrence.

Statistical Analyses

Multivariate Cox proportional hazards models were fit separately to the
data sets from NSABP B-14 and TransATAC.13 RS was fit using a natural cubic
spline with 2 df with knots at RS � 5, 18, and 50 (Data Supplement).14 Tumor
size and patient age were fit as linear covariates. Besides RS, tumor grade,
tumor size, patient age, nodal status (N0, one to three positive nodes, four or
more positive nodes), and hormonal treatment were included in the model for
TransATAC after statistical tests verified that they did not interact with the
other covariates.

The baseline cumulative hazard for distant recurrence at 10 years was
estimated in NSABP B-14 by Breslow’s method.15 Because patient follow-up

in TransATAC was limited after 9 years, the 10-year baseline cumulative
hazard was extrapolated from the 9-year Breslow estimate by assuming that the
average hazard 9 to 10 years after surgery equaled that from 8 to 9 years.

To assess whether clinicopathologic factors jointly add prognostic value
to RS, a meta-analysis likelihood ratio (LR) test was formed by summing across
studies the LR test statistic, ��2, from comparing the full (RS-pathology-
clinical [RSPC]) model, which includes RS, age, tumor size, and grade, with
the reduced (RS alone) model. Nodal status and hormonal treatment were
retained in the model for TransATAC to adjust for these variables.

To assess the 10-year risk of distant recurrence for a given patient with
N0, ER-positive disease with specified RS, tumor grade, tumor size, and age,
the log cumulative hazard for distant recurrence at 10 years was first estimated
using the multivariate Cox model for each study. These two estimates were
then averaged, weighting by their (patient-specific) inverse variances, and
transformed to obtain a risk estimate and CI. This estimate is the RSPC
risk assessment.

In practice, patients with RS less than 18 are classified as low risk, those
with RS � 31 as high risk, and those with RS 18 to 30 as intermediate risk.4 On
the basis of the NSABP B-14 validation study, the estimated 10-year risk of
distant recurrence for a patient with N0, ER-positive, tamoxifen-treated breast
cancer is approximately 12% when RS is 18 and 20% when RS is 30.4 Compa-
rable risk groups for RSPC were predefined using these boundary risks: pa-
tients with RSPC risk assessment less than 12% were classified as low risk, those
with more than 20% as high risk, and those with 12% to 20% as intermediate
risk. A sensitivity analysis was conducted using the exact RS risk estimates of
11.40% at RS � 18 and 20.01% at RS � 30. The patients with N0, ER-positive
disease in the two studies were cross-classified by RSPC and RS risk group.
Kaplan-Meier estimates of the 10-year distant recurrence incidence were com-
bined across studies using meta-analysis methods (Data Supplement). Predic-
tiveness curves, showing the RS and RSPC meta-analysis estimates of 10-year
distant recurrence risk plotted against their population percentiles, were used
to compare the ability of RS and RSPC to characterize recurrence risk among
N0, ER-positive patients.16,17

To assess the prediction of chemotherapy benefit using NSABP B-20, the
RSPC risk assessment was transformed to the same log cumulative hazard scale
as RS when it was developed. The resulting RSPC risk score and RS were each
fit to the data using a Cox model with factors for risk score, chemotherapy
treatment, and the interaction of risk score with treatment.

All analyses were performed using SAS versions 9.1 and 9.2 (SAS Insti-
tute, Cary, NC).

RESULTS

Characteristics of the Study Populations

The numbers of patients from the two studies (NSABP B-14 and
TransATAC) available for the meta-analysis are summarized in Figure 1.
In all, 1,735 patients contributed data to the meta-analysis (647 from
NSABP B-14 and 1,088 from TransATAC). B-14 patients were en-
rolled between January 1982 and October 1988; TransATAC patients
were enrolled between July 1996 and March 2000.

Descriptive statistics for the covariates used in the meta-analysis
are shown in Table 1. RS was similarly distributed in these two studies.
More tumors were assessed as moderately differentiated in Tran-
sATAC than in NSABP B-14. Tumors tended to be slightly smaller in
TransATAC than in NSABP B-14. TransATAC enrolled only post-
menopausal women; 28% of the B-14 patients were younger than
50 years.

Multivariate Cox Regression Analyses

Hazard ratios and Wald test P values from the multivariate Cox
models of the two studies are presented in Table 2. The directions of
association of each covariate with risk of distant recurrence are the
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same in the two studies, and the magnitudes of association are
broadly consistent.

The RSPC model had significantly improved prognostic value
compared with a model using RS alone (P � .001) and compared
with a model using tumor grade, tumor size, and patient age
(P � .001; Table 3).

There was no evidence of interaction between the RSPC covari-
ates and hormonal treatment (LR test, P � .27) or nodal status
(P � .60) in the TransATAC study. This supports the use of the data
from both treatment groups and the inclusion of N0, N1-3, and N4�
patients in the assessment of risk for N0 tamoxifen-treated patients.
The baseline cumulative hazard estimates for the two studies (Data
Supplement) support the extrapolation of the cumulative hazard esti-
mate from 9 to 10 years in the TransATAC study. Log-cumulative
hazard estimates for the two studies were similar, supporting the
meta-analysis approach.

Comparative Evaluation of Distant Recurrence Risk

Assessment by RSPC and RS in Patients With

Node-Negative Disease

The distant recurrence risk assessments by RSPC and RS were
compared using the large population of 1,444 patients with N0, ER-
positive disease taking either tamoxifen or anastrozole (647 from

NSABP B-14 and 797 from TransATAC). The distributions of RS,
tumor grade, tumor size, and age of these patients are shown in
Figure 2.

The proportions of patients classified as low, intermediate, and
high risk by RSPC and by RS and the meta-analysis Kaplan-Meier
estimates of the 10-year incidence of distant recurrence are shown in
Figure 3. Fewer patients were classified as having intermediate risk by
RSPC (17.8%) than by RS (26.7%). More were classified as low risk by
RSPC than by RS; the proportion of patients classified as high risk
was similar. The difference between RSPC and RS was significant
(P � .001) using the Cochran-Mantel-Haenszel test (2 df) stratifying
by patient. The RSPC and RS classifications had similar average 10-
year risk within each risk group.

The improved separation of risk by RSPC compared with RS in
this patient population is also shown by the corresponding predictive-
ness curves (Data Supplement). A sensitivity analysis using the exact
RS risk estimates of 11.40% at RS � 18 and 20.01% at RS � 30 gave
similar results (61.6%, 19.9%, and 18.4% of patients classified as low,
intermediate, and high risk, respectively, with RSPC).

In the cross-classification of patients by RSPC and RS risk group,
many (71.9%) of the 272 patients classified as intermediate risk by RS
were upstaged to high risk (16.9%) or downstaged to low risk (55.1%)
in the RSPC classification. A few (10.9%) of the 783 patients classified

                 NSABP B-14
Randomly assigned (N = 2,892)
Registered (N = 1,235)

Clinically eligible
with follow-up

(n = 4,026)

Ineligible or
no follow-up

(n = 101)

Blocks with
sufficient IBC

(n = 1,034)

No blocks
available

(n = 2,992)

Successful RT-PCR
(n = 1,023)

No successful
RT-PCR
(n = 11)

TAM-treated
(n = 668)

Placebo-
treated

(n = 355)

Included in analysis
(n = 647)

Oncotype DX
ER < 6.5
(n = 21)

ATAC
Randomly assigned to monotherapy

(N = 4,160)

No blocks or blocks with
insufficient invasive tumor

(n = 64)

No successful RT-PCR
(n = 64)

Clinically ineligible
(n = 77)

Clinically eligible
(n = 1,231)

Local ER+
(n = 1,098)

Successful RT-PCR
(n = 1,308)

Have blocks with
sufficient invasive tumor

(n = 1,372)

Nodal status unknown (n = 53)
No local ER status (n = 80)

Oncotype DX ER < 6.5 (n = 6)
Missing clinical variables (n = 4)

Included in analysis
(n = 1,088)

NSABP B-20
Randomly assigned

(N = 2,363)

Included in analysis
(n = 625)

TAM-treated
(n = 225)

TAM + chemotherapy
(n = 400)

Blocks with
sufficient IBC

(n = 670)

Clinically eligible
with follow-up

(n = 2,299)

Successful RT-PCR
(n = 651)

Oncotype DX ER gene
expression < 6.5

(n = 26)

Included in risk assessment evaluation

No blocks
available

(n = 1,629)

No successful
RT-PCR
(n = 19)

Ineligible or
no follow-up

(n = 64)

         N0
TAM (n = 393)
ANA (n = 404)

        N1-3
TAM (n = 121)
ANA (n = 114)

        N4+
TAM (n = 26)
ANA (n = 30)

Fig 1. CONSORT diagram. ANA, anastrozole; ATAC, Arimidex, Tamoxifen Alone or in Combination study; ER, estrogen receptor; IBC, invasive breast cancer; NSABP
B-14, National Surgical Adjuvant Breast and Bowel study B-14; RT-PCR, reverse transcription polymerase chain reaction; TAM, tamoxifen.
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as low risk by RS were upstaged to intermediate (8.9%) or high risk
(1.9%) by RSPC. The very small percentage of patients with RS less
than 18 who were classified by RSPC as high risk typically had very
large tumors (median 4.8 cm). Some patients classified as RS low risk
(8.9%) or high risk (28.6%) were classified as intermediate risk by
RSPC. It was rare for RS high-risk patients to be classified by RSPC as
low risk; such patients had well or moderately differentiated tumors of
median size 1 cm.

Comparison of RSPC and RS Risk Assessments for

Individual Patients

To assess the practical clinical utility of RSPC relative to RS, the
risk assessments and CIs produced by RSPC were compared with
those produced by RS.4 Figure 4 shows example RSPC and RS risk
assessments for patients of age 50 years with various specific tumor
grades and sizes and RS values. The effect of changes in the covariates
is evident in the risk estimates. For example, the risk is higher when
tumor grade is poorly differentiated or with increasing tumor size.

For a representative sample of actual patients, 10 patients were
randomly selected from NSABP B-14 and 10 from TransATAC, and
their 10-year risk of distant recurrence was assessed with 95% CIs
using RSPC and RS (Data Supplement). Among all 1,444 patients with
N0, ER-positive disease, 68% had an RSPC risk estimate within 5%
(absolute value) of the RS risk estimate.

Assessment of Prediction of Chemotherapy Benefit

Of the 651 NSABP B-20 patients with available tumor blocks, 625
had Oncotype DX ER expression � 6.5 and complete information on
tumor grade, tumor size, and patient age. Among these 625 patients,
60 patients experienced a distant recurrence. Both RS and the RSPC
risk score showed a statistically significant association with the time to
distant recurrence (standardized hazard ratios [HR] of 2.22, Wald test
P � .001 for RS, and 2.43, P � .001 for the RSPC risk score). RS also
showed a significant interaction with chemotherapy treatment
(P � .037), as reported previously,5 with a standardized HR of 0.66

Table 1. Covariate Distributions in NSABP B-14 and TransATAC
Meta-Analysis Evaluable Patients (n � 1,735)

Covariate

NSABP B-14
(n � 647)

TransATAC
(n � 1,088)

No. % No. %

RS
Median 17 16
1st-3rd quartile 11-31 11-24

Tumor grade
Well differentiated 224 35 242 22
Moderately differentiated 293 45 655 60
Poorly differentiated 130 20 191 18

Tumor size, cm
Median 2.0 1.8
1st-3rd quartile 1.3-2.5 1.2-2.3

Age at surgery, years
Median 58 63
1st-3rd quartile 48-65 57-70

Hormonal therapy
Tamoxifen alone 647 100 540 50
Anastrozole alone — 548 50

Nodal status
No positive nodes (N0) 647 100 797 73
1-3 positive nodes (N1-3) — 235 22
4� positive nodes (N4�) — 56 5

Abbreviations: NSABP, National Surgical Adjuvant Breast and Bowel Project;
RS, Recurrence Score; TransATAC, translational research cohort of Arimidex,
Tamoxifen Alone or in Combination trial.

Table 2. Results of Multivariate Cox Proportional Hazards Regression Analysis of NSABP B-14 and TransATAC: Meta-Analysis of Evaluable
Patients (n � 1,735)

Covariate

NSABP B-14 (n � 647) TransATAC (n � 1,088)

Hazard Ratio Wald Test P Hazard Ratio Wald Test P

RS linear component 5.344� � .001 2.766� .02
RS nonlinear component .004 .37
Tumor poorly differentiated 2.845 .008† 2.477 .012†
Tumor moderately differentiated 1.223 .50† 1.625 .14†
Tumor size 1.266‡ .006 1.72‡ � .001
Age at surgery 0.892§ .22 0.933§ .53
Treatment (anastrozole v tamoxifen) — — 0.886 .48
1-3 positive nodes (N1-3) — — 1.429 .083
4� positive nodes (N4�) — — 4.548 � .001

Abbreviations: NSABP, National Surgical Adjuvant Breast and Bowel Project; RS, recurrence score; TransATAC, translational research cohort of Arimidex, Tamoxifen
Alone or in Combination trial.

�Hazard ratio for RS is the ratio of the hazards at 3rd and 1st quartiles of RS, estimated using both the linear and nonlinear components. Overall test for RS P � .001
for NSABP B-14 and for TransATAC.

†Trend test for tumor grade P � .008 for NSABP B-14 and P � .023 for TransATAC. Overall test for tumor grade P � .001 for NSABP B-14 and P � .019
for TransATAC.

‡The hazard ratio for tumor size is for a 1-cm increase.
§The hazard ratio for age is for a 10-year increase.

Table 3. Meta-Analysis for Likelihood Ratio Tests for Improved Prognostic
Value: Meta-Analysis of Evaluable Patients (n � 1,735)

Comparison Likelihood Ratio df P

RSPC v RS alone 76.9 8 � .001
RSPC v tumor grade, tumor size, and age 45.4 4 � .001

Abbreviations: RS, recurrence score; RSPC, recurrence score–
pathology– clinical.
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(95% CI, 0.44 to 0.97). The interaction of the RSPC risk score with
treatment was not significant (P � .10), although the trend was in the
same direction as with RS (standardized HR, 0.65; 95% CI, 0.39
to 1.09).

DISCUSSION

The RSPC assessment of prognosis, integrating RS with pathology and
clinical measures, is a refinement of the quantitative risk assessment
provided by RS. RSPC can provide greater accuracy in the assessment
of distant recurrence risk when RS and pathology and clinical mea-
sures are discordant. RSPC CIs tend to be narrower when the predic-
tive covariates are internally concordant (have the same risk direction)
and wider when the predictive covariates are internally discordant.
The RSPC classifier yielded a 33% relative reduction in the number of
patients with intermediate risk and an 18% relative increase in the
number of patients with low risk compared with RS alone.

RS alone was shown to be predictive of chemotherapy benefit in
patients with N0 and N�ER-positive breast cancer in previous studies
in which neither tumor grade, tumor size, nor patient age showed a
significant interaction with chemotherapy treatment.5,8 Therefore, it
is not surprising that the RSPC risk assessment, which combines RS
with these variables, does not improve over RS alone for the prediction
of chemotherapy benefit. On the basis of currently available informa-

tion, RS used alone, and the individual biology it identifies, remains
the best predictive factor for chemotherapy benefit in patients with
N0, ER-positive breast cancer.

We did not include the tamoxifen-alone arm of NSABP B-20 in
our meta-analysis because the 31 distant recurrence events in this arm
of the study were insufficient to support the six-term multivariate
analysis. However, the 60 distant recurrences in both treatment arms
were sufficient for the three-term interaction models to assess predic-
tion of chemotherapy benefit. Other validation studies of RS were
excluded from the meta-analysis because of one or more of the follow-
ing reasons: (1) distant recurrence was not assessed, (2) node-negative
patients were not eligible, or (3) all patients received chemotherapy.6-8

Having only two studies in the meta-analysis prevented the use of
methodology that estimates between-study variation in the risk esti-
mates.18,19 Hence the CIs for the meta-analysis risk estimates, derived
assuming no variation between studies, may be narrower than if
between-study variation could have been reliably estimated.

Treatment planning is optimally based on consideration of the
absolute benefits and the absolute risks in the context of the individual
patient’s disease and informed preferences. The results of this study
highlight the importance of RS in revealing the underlying biology
relevant to both prognosis, which defines residual risk after standard
hormonal treatment, and prediction, which defines relative risk re-
duction for the proposed addition of chemotherapy, in estimating the
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absolute benefit of added treatment. For patients with breast cancer
with low RS or high RS disease, the practical clinical importance of
using RSPC in most cases is not likely to be great. For patients with low
RS disease, there is little, if any, relative risk reduction with the addition
of chemotherapy. Most patients with low RS disease remain low risk
by the RSPC classification (89.1%), attesting to the strength of RS itself
in affirming the low-risk status of the vast majority of patients with RS
less than 18. For the small number of patients who are high risk by
RSPC yet predict low sensitivity to chemotherapy on the basis of low
RS biology, one could still opt to use chemotherapy until further
evidence becomes available; however, current data do not suggest a
significant clinical benefit. For patients with high RS disease, there is
substantial benefit of chemotherapy, regardless of the other pathology
and clinical risk factors for distant recurrence.5,8 RSPC will likely have
the greatest clinical utility in patients with intermediate RS. There may
be small relative risk reduction with chemotherapy for patients with
intermediate RS. A patient with intermediate RS can be expected to
have lower absolute benefit from chemotherapy if the risk of distant
recurrence by RSPC is lower and higher absolute benefit if the RSPC
risk assessment is higher.

Although RSPC will have its greatest utility in the subset of
patients with intermediate RS, it is not the case that RS is of value in
only a subset of patients. As reported in numerous previous studies,
many patients who might seem to be low risk by pathology and clinical
factors have high RS disease, and many patients who might seem to be

at average or high risk by pathology and clinical factors have low
RS disease.4,5,7,9,20

The main ATAC study result shows an overall benefit of anastro-
zole over tamoxifen, and the test for treatment effect (P� .48) in Table
2 does not contradict that conclusion. Our multivariate analysis used
the TransATAC subset of ATAC, which, because of the smaller sample
size, inevitably increased the P value for the treatment test despite the
treatment HR in our analysis and ATAC (0.83 for the end point
disease-free survival) being similar. RSPC assessment of distant recur-
rence risk with aromatase inhibitor treatment would be useful. The
RSPC methodology might also be used with an analysis of competing
risks, as described by Ravdin et al.3

In summary, RSPC risk assessment integrating RS with tradi-
tional pathology and clinical measures adds significant prognostic
information to RS. RSPC can aid in making chemotherapy decisions
by refining assessments of recurrence risk where RS and traditional
measures are discordant, especially with intermediate RS, by reducing
the number of patients classified as intermediate risk and enhancing
confidence in the integration of RS with traditional measures. The
addition of clinicopathologic measures did not seem to enhance the
value of RS alone in predicting relative chemotherapy benefit. As with
other meta-analyses, this analysis reflects all of the currently available
evidence and can be updated and refined as new data sets become
available. The RSPC risk assessment tool will be made available online.
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Fig 3. (A) Proportion of patients with N0,
estrogen receptor–positive breast cancer
classified as low, intermediate, and high risk
by recurrence score (RS) and RS-pathology-
clinical assessment (RSPC), and (B) cross-
classification of patients (N � 1,444).
Cochran-Mantel-Haenszel (CMH) test com-
pares RS with RSPC for the proportions of
patients in the three risk classes. Average
risk for each risk group is the meta-analysis
weighted average estimate (with 95% CI) of
the 10-year incidence of distant recurrence
(DR). Average risks are not significantly dif-
ferent between RS and RSPC (P � .68, .27,
.42 for low-, intermediate-, and high-risk
groups, respectively, z-test); average risk sig-
nificantly increases with increasing risk
group (P � .001 for both RS and RSPC,
z-test for trend).
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